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# creates a bounds object from data.
# parameters. squeeze.mode.par gives
# method="run"
# squeeze.mode="asymptotic" 0<alpha<1 for quantile
# "runlength" max. allowed runlength
# "modal" number of local extrema desired
# (if possible)




# squeeze.mode="local" threshold factor
# squeeze.mode="global" -"-
#
# an extremum policy extpol for choosing distinctive
# position of the extrema is required.
# This is done by pick.modes. Possible policies are "interactive",
# "roof","quadratic" and "unimodal". "none" gives back raw bounds.
#




# "none" gives back raw bounds.
#
# winsorize=T winsorizes the data before picking the extremum which is
# recommended under use of the run method.
#













if (is.na(squeeze.mod)) stop("Invalid squeeze.mode for string method")
squeeze.mod<-(squeeze.mod==2)
# construction of string bounds
tmp<-finalreg(1:n,data,data,localsqueeze=squeeze.mod)
# simultaneous confidence bands
kn<-length(tmp$knotsind)-1
# calculation of sigma
sigma<-mad(data-tmp$y) # 1.48 already included
# sigma<-tmp$sigma
# prepare the bounds half width















































stop("Invalid squeeze.mode.par for method=run, squeeze.mode=’,
strmode,’\n must be between 0 and 1")















stop("Invalid squeeze.mode.par for method=run, squeeze.mode=’,
strmode,’\n must be between 2 and length of data-1")










































" extrema are not consistent with the data"))
}
}
























# winsorize if desired
if (winsorize) data<-winsor(data,bounds)


















# marks the isotonicity intervals
# in iso: 1 isotone -1 antitone
n<-length(lower)
iso<-rep(-1,n)











































# pick.modes picks out extrema position and heights.
#
# extremum policies: "interactive","roof","quadratic","unimodal"
# for method="string", "mean" of the bounds is possible, too
pick.modes<-function(data,bounds,policy="interactive",method="run"){
pol<-match(policy,c("interactive","roof","quadratic","unimodal","mean"))
if ((is.na(pol))||(pol<1)||(pol>5)) stop(cat("Unknown mode policy",
pol,))





for (i in 1:bounds$num.ext){
left<-bounds$loc.ext$left[i]
right<-bounds$loc.ext$right[i]


























title("Choosing the extremum position interactively")
























for (i in 1:bounds$num.ext){
left<-bounds$loc.ext$left[i]
right<-bounds$loc.ext$right[i]



















for (i in 1:bounds$num.ext){
left<-bounds$loc.ext$left[i]
right<-bounds$loc.ext$right[i]




















for (i in 1:bounds$num.ext){
left<-bounds$loc.ext$left[i]
right<-bounds$loc.ext$right[i]








# need to know if max or min
# choose the one with lesser score
tmpmax<-unimodal(data[left:right],T)
tmpmin<-unimodal(data[left:right],F)
if (tmpmax$score<=tmpmin$score) tmp<-tmpmax else tmp<-tmpmin
ind.ext[i]<-tmp$x+left-1
height<-max(min(tmp$y,upper),lower)








for (i in 1:bounds$num.ext){
left<-bounds$loc.ext$left[i]
right<-bounds$loc.ext$right[i]





































































































for (i in 2:(n-1)) {
if (maxi){















































for (i in 1:bounds$num.ext) {
# boundary of interval
left<-bounds$loc.ext$left[i]
right<-bounds$loc.ext$right[i]
# max or min?
if (bounds$upper[as.integer((left+right)/2)]>maxim) maxi<-T else maxi<-F
if (maxi) {


























# "median" only if method="run",






if (is.na(pol)) stop("Unknown boundary policy")
if ((pol==1)&&(method=="string")) stop("bdrpol=median only for run bounds")
if ((pol==4)&&(method=="run")) stop("bdrpol=mean only for string bounds")
# split up in policies
##########
if (pol==1) {

















































title("Choosing the boundary value interactively")






















title("Choosing the boundary value interactively")



















































# this function transforms the bounds and monotonicity constraints
# into the format required by the solve.QP of Berwin Turlach, see Ref.
# consumes very much resources because constraints are stored in a giant






# shift bounds a little to achieve
# tractability in the constraints.
# due to machine precision
b<-c(bds$lower-0.5*.Machine$double.eps**.25,
-bds$upper-0.5*.Machine$double.eps,rep(0,n-1))
















# constructing the Q matrix





























stop(cat(’n too small for smoother matrix’,mode,’\n’))
}






































stop(cat(’n too small for smoother matrix’,mode,’\n’))
}
} else {































* calculates the value of S_n
* using the Metzner discretization
* The correction for positive





* This is the function value up











* monotonicity is of no importance
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* it is important to first check
* monotonicity, then bounds.

















* monotonicity check for the last point
* is nonsense












* monotonicity is of no importance






* it is important to first check
* monotonicity, then bounds.


















* monotonicity check for the first point
* is nonsense








* performs a check of the bounds in
* x_i. acti is set to -1 if the lower,















* performs a check of monotonicity behaviour
* acti is generally set to 0, if
* monotonicity is hurt, acti and the neighbouring
* actl/actr to the left/right is set to 2
* for later height correction.
* must be executed BEFORE bounds check!
acti=0
if (moni.eq.-1) then































* calculates the height of constance intervals
* marked by active(i)=2.
do 10 i=3,n-2
















* there could be a max/min or end of data
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* in the constance interval.





















* performs a k-times iterated combined
* forward/backward modified QSOR step
* with smoothness matrix Q_M
do 10 i=1,k
* forward / backward combination
call fqsor(y,fn,fo,l,u,mon,n,omega,active)
call bqsor(y,fo,fn,l,u,mon,n,omega,active)
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"mqsor" <-
function (data, bds, tmp = 0.5 * (bds$lower + bds$upper), fl = tmp[1],
fr = tmp[length(data)], omega = 1.5, iterations = length(data))
{
n <- length(data)
tmp <- .Fortran("mqsor", data = as.double(data), double(n),
y = as.double(tmp), as.double(bds$lower), as.double(bds$upper),
as.integer(bds$iso), n = n, omega = as.double(omega),
active = integer(n), iterations = as.integer(iterations),
Sn.vals = double(iterations))






















* calculates the number of
* local extrema of the spline
* in each interval (x_i,x_{i+1})
* using the exact spline coefficients b,c,d






































* evaluates the case number
* of an interval
* 0 - nothing must be done
* 1 - right border value has to be extended
* 2 - left border has to be extended
* 3 - interval has to be divided due to free constance
* interval, then left interval being case case 1,
* right one case 2.
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* zeronum and casenum can be merged
* to decrease computation time.
* did not do it because smaller
* modules are easier to test.




* get the first spline evaluation
* and the number of local extrema










* is it a max or a min?
* are the x,y isotonic
* or antitonic?


























* read out knots from u












* call spline subroutines
call spline_coef(2,hk,x,y,b,c,d)
call spline_eval(2,n,u,v,hk,x,y,b,c,d)













* help function of minor interest
* checks montonicity in the array v
* if the left and right value are equal,
* it is most practical to set the
* monotonicity value to one. Thus,
* those constance intervals are
* filled with knots!






















* call the case number calculation
* the start knots are in x,y and
* filled up with zeros.
* also returns a first spline
* evaluation. u must be 1:n as
* double precision array.
* zeronum and casenum can be merged
* into this program to speed up the
* calculations. did not do it because
* smaller modules are easier to test
call casenum(x,y,a,b,c,d,k,nz,cn,u,v,n)




* set marks for original knots










* right border value has to be extended







if (chkint(v,left,right,n).eq.0) goto 3
2 continue
* everything is clear
3 continue
else if (cn(i).eq.2) then
* left border value has to be extended






if (chkint(v,left,right,n).eq.0) goto 5
4 continue
* everything is clear
5 continue
else if (cn(i).eq.3) then
* first, a suitable midpoint has to be introduced.















* call spline machine
call splcal(u,v,hx,hy,hb,hc,hd,n,hk)
* then we handle the two halfs like case 1,2.
* set up interval border
l=int(x(i)+0.0001)
r=mid
* right border value has to be extended
* can be speeded up by bisection methods
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if (chkint(v,l,r,n).eq.0) goto 33
22 continue
* everything is clear
33 continue
* set up interval border
l=mid
r=int(x(i+1)+0.0001)
* left border value has to be extended






if (chkint(v,l,r,n).eq.0) goto 55
44 continue













# calculated the adhoc isogeometric spline
# through the knots x,y
# x is an integer vector of design mesh indices,




tmp <- .Fortran("defcor", x = as.double(x), y = as.double(y),
hx = double(n), hy = double(n), a = double(n), b = double(n),
c = double(n), d = double(n), k = as.integer(k), nz = integer(n),
cn = integer(n), u = as.double(c(1:n)), v = double(n),
as.integer(n), double(n), double(n), double(n), double(n))
# output list contains the new knots (including the old)
# and the spline evaluation at all design points.
tmp <- list(knots = list(x = tmp$hx[1:tmp$k], y = tmp$hy[1:tmp$k]),
val = tmp$v)
}








* this routine checks the bounds
* up to tolerance level tol
* made in FORTRAN for computional speed
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# insert spline pieces in next iteration?
if (insert.spline) tmp$y<-spl$val
# check if limit for overall iterations is reached
if (limit<insgesamt) constraints<-T
}
















# evaluates the parametric function at t
geval<-function(t,a=0,b=0,ce,alpha=0,beta=0,gamma,delta){
tmp<-double(length(t))



















# evaluates the first order derivative of the
# parametric function at t
dgeval<-function(t,a=0,b=0,ce,alpha=0,beta=0,gamma,delta){
tmp<-double(length(t))
















# calculates parameter constellation according Theorem 4.1






# if the function can be rebuilt
# get suitable parameters.
# if not, give back zeros
# which corresponds to the straight line
d<-yr/dyr
# check whether parametric reconstruction is possible.
if ((!is.na(d))&&(d>0)&&(d<1)) {



















































dyl<-dyl-m # now vanishing
dyr<-dyr-m
# scale to unit interval

























# back transform, invers to trafo.hin











# splits string in pieces and devises boundary values.
# calculates the shape
divide<-function(faden){
kn<-length(faden$ind)-1










# 1 - xl,yl is max of string
# -1 - min
ext<-integer(kn)













# detect inflection intervals
















# -2 left boundary
# +2 right boundary
# -1 convex
# +1 concave
# 0 where infl
# 99 technical flag: interval to small, no grid point


















# main function. cuts in pieces and rebuilds parametrically
#
# policies for devising boundary values:
#
# differences first order differences for dy
# sec. order differences for ddy
# sec.der.zero first order differences for dy
# zero for ddy
# maxsmooth first order differences for dy
# smoothness maximum for ddy on the right.
#
# default policy is sec.der.zero
fsmooth<-function(bounds,policy="sec.der.zero",verbose=F){
# get string through the bounds
faden<-string.through.bounds(bounds)




if ((is.na(pol))||(pol>3)) stop(cat("unknown policy:",policy))
















# done. now transform to standard form
# and get it convex isotonic
# piecewise
while (sum(warn)>0) {
for (i in 1:p$kn){
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# were there warnings?
p$shp[c(1:p$kn)[warn]]<-rep(0,sum(warn))
if (verbose) {
























# maximize smoothness by sec. order der. to the right.
# (proposal 2)
psm.imp1<-function(yr,dyr,ddyl,ddyr){
# test k different values
k<-10
# test value selection is difficult
# other choices will do as well
test<-c(rep(ddyr,k))*c(1:k)/(k/4)
# should better be done by FORTRAN routine
# for the sake of computation speed
# is done in R for the sake of coding simplicity
crvt<-double(k)








# collect the single pieces in a divide-type object
#
sm.imp1<-function(p){




























# function call for the taut string through bounds







tmp <- .C("bindfaden", as.double(x), as.double(y.low), as.double(y.up),
as.double(y.low[1]), as.double(y.low[n]), as.integer(length(x)),
knotsind = integer(length(x)), knotsy = double(length(x)),
nknots = integer(1), nextr = integer(1))
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